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PARKING CONTROL DEVICE, PARKING
CONTROL METHOD, VEHICLE, AND
COMPUTER READABLE NON-TRANSITORY
RECORDING MEDIUM STORING A
PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s based upon and claims the benefit of
priority from Japanese Patent Application No. 2018-167452
filed on Sep. 7, 2018, the contents of which are incorporated
herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a parking control device,
a parking control method, a vehicle, and a computer read-
able non-transitory recording medium in which a program 1s
stored.

Description of the Related Art

Heretofore, a parking assistance system has been pro-
posed which assists parking operations made by a user.
Japanese Patent No. 4893162 discloses a parking lot parking
assistance system that starts to assist a steering operation
when a guided vehicle reaches a position where a vehicle
retracting operation should start, and the shift position 1s
placed 1n a position for enabling retraction.

SUMMARY OF THE INVENTION

However, in the parking lot parking assistance system
disclosed 1n Japanese Patent No. 4893162, 1n the case that
the shift position 1s set to a position for enabling retraction,
assistance for a steering operation 1s mnitiated even 1f the user
does not desire the steering operation. Accordingly, 1n the
parking lot parking assistance system disclosed 1n Japanese
Patent No. 4893162, favorable operability may not always
be obtained.

An object of the present invention 1s to provide a parking
control device, a parking control method, a vehicle, and a
computer readable non-transitory recording medium storing
a program, in which favorable operability can be realized.

A parking control device according to one aspect of the
present invention comprises a detection unit configured to
detect at least one possible parking position 1 which a
vehicle 1s capable of being parked, and a control umit
configured to, after a target parking position has been
selected from among the possible parking positions, 1nitiate
movement of the vehicle into the target parking position on
a basis of an operation over a prolonged time period having
been performed by a user, the operation over the prolonged
time period being an operation in which an operation 1nput
unit 1s continuously maintained in a predetermined state
over a threshold time period or greater, the operation 1nput
unit being used at least when switching between forward
movement and rearward movement of the vehicle.

A vehicle according to another aspect of the present
invention comprises the parking control device as described
above.

A parking control method according to yet another aspect
of the present invention comprises a step of detecting at least
one possible parking position 1n which a vehicle 1s capable
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of being parked, and a step of, after a target parking position
has been selected from among the possible parking posi-
tions, initiating movement of the vehicle into the target
parking position on a basis of an operation over a prolonged
time period having been performed by a user, the operation
over the prolonged time period being an operation 1n which
an operation input unit is continuously maintained 1n a
predetermined state over a threshold time period or greater,
the operation mput unit being used at least when switching
between forward movement and rearward movement of the
vehicle.

According to yet another aspect of the present invention,
there 1s provided a computer readable non-transitory record-
ing medium 1n which a program 1s stored for executing 1n a
computer a step ol detecting at least one possible parking
position 1 which a vehicle 1s capable of being parked, and
a step of, after a target parking position has been selected
from among the possible parking positions, 1nitiating move-
ment of the vehicle into the target parking position on a basis
ol an operation over a prolonged time period having been
performed by a user, the operation over the prolonged time
period being an operation in which an operation mput unit
1s continuously maintained 1n a predetermined state over a
threshold time period or greater, the operation input unit
being used at least when switching between forward move-
ment and rearward movement of the vehicle.

According to yet another aspect of the present invention,
there 1s provided a computer readable non-transitory record-
ing medium 1n which a program 1s stored for executing 1n a
computer a step of displaying, on a display unit, a button
configured to cause forward movement or rearward move-
ment of a vehicle, a step of determining whether or not the
button has been continuously pressed by a user over a
threshold time period or greater, and a step of, after a target
parking position has been selected from among at least one
possible parking position 1n which the vehicle 1s capable of
being parked, initiating movement of the vehicle into the
target parking position on a basis of the button being
continuously pressed by the user over the threshold time
period or greater.

According to the present invention, it 1s possible to
provide a parking control device, a parking control method,
a vehicle, and a computer readable non-transitory recording
medium storing a program, in which favorable operability
can be realized.

The above and other objects, features, and advantages of
the present mvention will become more apparent from the
following description when taken in conjunction with the
accompanying drawings, in which a preferred embodiment

of the present invention 1s shown by way of 1illustrative
example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing a vehicle equipped
with a parking control device according to an embodiment
of the present 1nvention;

FIG. 2 1s a diagram showing an example of an operation
iput unit;

FIG. 3 1s a diagram conceptually illustrating an example
ol a portion of an 1mage displayed on a display screen;

FIG. 4 1s a flowchart showing operations of the parking
control device according to the embodiment;

FIG. 5 1s a diagram showing an example of an operation
input unit according to a first modification of the embodi-
ment;
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FIG. 6 1s a diagram showing an example of a communi-
cation terminal used 1n a second modification of the embodi-
ment; and

FIG. 7 1s a block diagram showing an example of the

communication terminal used in the second modification of 2

the embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Preferred embodiments of a parking control device, a
parking control method, a vehicle, and a computer readable
non-transitory recording medium in which a program 1s
stored according to the present invention will be presented
and described in detail below with reference to the accom-
panying drawings.

EMBODIMENT

A parking control device, a parking control method, a
vehicle, and a computer readable non-transitory recording,
medium 1n which a program 1s stored according to an
embodiment of the present mvention will be described
below with reference to the drawings. FIG. 1 1s a block
diagram showing a vehicle equipped with a parking control
device according to the embodiment.

A parking control device 12 according to the present
embodiment controls parking of a vehicle 10 by performing
automated steering. More specifically, operations of a steer-
ing wheel 68 are performed automatically by the parking
control device 12. In this 1nstance, although a case will be
described as an example 1n which operations of an accel-
erator pedal (not shown), a brake pedal (not shown), and an
operation input unit 38 are performed by a user, the inven-
tion 1s not necessarily limited to this example. For example,
driving, braking, and steering may also be performed auto-
matically.

As shown i FIG. 1, the parking control device 12
includes a sensor group 14, a navigation device 16, a parking
control ECU (parking control electronic control device) 18,
an EPS system (electric power steering system) 20, and a
communication umt 22. The parking control device 12
turther includes a driving force control system 24 and a
braking force control system 26.

The sensor group 14 acquires various detection values
used in connection with the parking control. The sensor
group 14 1ncludes a front camera 30/, a rear camera 3077, a
left side camera 30/, and a right side camera 307¢. The sensor
group 14 further includes a front sonar group 31/, a rear
sonar group 3177, a left side sonar group 31/, and a nght side
sonar group 317¢. The sensor group 14 also includes vehicle
wheel sensors 32»/ and 32rr, a vehicle speed sensor 34, and
an operation detection unit 36.

The front camera 307, the rear camera 3077, the lett side
camera 30/, and the night side camera 3077 output peripheral
images obtained by capturing images of the surrounding
periphery around the vehicle 10. The peripheral image
captured by the front camera 30f 1s referred to as a front
image. The peripheral 1image captured by the rear camera
3077 1s referred to as a rear image. The peripheral image
captured by the left side camera 30/ 1s referred to as a left
side 1image. The peripheral image captured by the right side
camera 3077 1s referred to as a right side 1image. A sideways
image 1s constituted by the left side image and the right side
image.

The front sonar group 31/, the rear sonar group 317, the
left side sonar group 31/, and the right side sonar group 31#¢
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emit sound waves around the periphery of the vehicle 10,
together with receiving reflected sounds from other objects.
The front sonar group 31f includes, for example, four sonar
devices. The sonar devices constituting the front sonar group
31/ are respectively provided on a diagonally left forward
side, a front left side, a front right side, and a diagonally right
torward side of the vehicle 10. The rear sonar group 317
includes, for example, four sonar devices. The sonar devices
constituting the rear sonar group 31rr are respectively
provided on a diagonally leit rearward side, a rear left side,
a rear right side, and a diagonally right rearward side of the
vehicle 10. The left side sonar group 31/ includes, for
example, two sonar devices. The sonar devices constituting
the left side sonar group 31/ are respectively provided on a
left forward side and a left rearward side of the vehicle 10.
The right side sonar group 3177 includes, for example, two
sonar devices. The sonar devices constituting the right side
sonar group 31r¢ are respectively provided on a right for-
ward side and a right rearward side of the vehicle 10.

The vehicle wheel sensors 327/ and 327 respectively
detect the angles of rotation of the vehicle wheels (not
shown). The vehicle wheel sensors 32#/ and 327» may be
constituted by angle sensors, or alternatively, may be con-
stituted by displacement sensors. The vehicle wheel sensors
32x/ and 32»r output detection pulses each time that the
vehicle wheels are rotated by a predetermined angle. The
detection pulses output from the vehicle wheel sensors 32#/
and 327r can be used to calculate the angles of rotation of the
vehicle wheels and the rotational speeds of the vehicle
wheels. The distance that the vehicle 10 moves can be
calculated based on the angles of rotation of the vehicle
wheels. The vehicle wheel sensor 32#/ detects, for example,
the angle of rotation of the left rear wheel, or stated
otherwise, an angle of rotation Owrl. The vehicle wheel
sensor 32r»r detects, for example, the angle of rotation of the

right rear wheel, or stated otherwise, an angle of rotation
Owrr.

The vehicle speed sensor 34 detects the speed of the
vehicle body (not shown) of the vehicle 10, or stated
otherwise, a vehicle speed V, and outputs the detected
vehicle speed V to the parking control ECU 18. The vehicle
speed sensor 34 detects the vehicle speed V on the basis of,
for example, the rotation of a transmission counter shatt.

The operation detection unit 36 detects the content of
operations performed by the user using the operation 1mnput
unit 38, and outputs the detected operation content to the
parking control ECU 18. In this instance, examples will be
described of a case 1n which the operation mnput unit 38 1s a
shift lever (select lever, selector), and a case 1 which the
operation mput unit 38 1s a shift position sensor. The
operation detection unit 36 detects the shift position 1n the
operation mput unit 38, and outputs the detected shiit
position to the parking control ECU 18 or the like.

The operation 1mnput unit 38 can be used at least when
switching between forward movement and rearward move-
ment of the vehicle 10. FIG. 2 1s a diagram showing an
example of the operation input unit. As described previously,
the operation mput unit 38 1s a shift lever. The operation
input umt 38 comprises a shift position (first shift position)
for causing forward movement of the vehicle 10, 1.e., a D
range 39D. The operation mnput unit 38 further comprises a
shift position (second shift position) for causing rearward
movement of the vehicle 10, 1.e., an R range 39R. The
operation input unit 38 further comprises an L range 391 and
an N range 39N. In the vicinity of the operation mput unit
38, a P button 39P used for parking 1s provided. The
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operation mput unit 38 1s configured so as to be automati-
cally returned to a neutral position 39X.

The navigation device 16 detects the current position of
the vehicle 10 using, for example, a GPS (Global Position-
ing System), and guides the user along a route to the
destination. The navigation device 16 includes a non-1illus-
trated storage device equipped with a map information
database.

A touch panel 40 and a speaker 42 are provided 1n the
navigation device 16. The touch panel 40 1s capable of
functioning as an mput device as well as a display device
(display umit) of the parking control device 12. The user can
input commands 1n relation to the parking control via the
touch panel 40. In addition, a screen regarding the parking
control can be displayed on the touch panel 40. Moreover,
constituent elements other than the touch panel 40 may be
used as the input device or the display device. Further, when
the parking control takes place, voice guidance can be
performed via the speaker 42. The speaker 42 can function
as a notification unit which, prior to initiating movement of
the vehicle 10 into a later-described target parking position
84, 1ssues a notification to a passenger that movement of the
vehicle 10 1s going to be nitiated.

The parking control ECU 18 includes an input/output unit
50, a computation unit 52, and a storage unit 54. The
computation unit 52 can be constituted, for example, by a
CPU (Central Processing Unit). The computation unit 52
executes the parking control by controlling each of the
respective units based on programs stored 1n the storage unit
54.

The computation unit 52 comprises a detection unit 72, an
operation determination unit 74, a control unit 76, a thresh-
old time setting unit 78, and an obstacle determination unit
80. The detection unit 72, the operation determination unit
74, the control unit 76, the threshold time setting umit 78, and
the obstacle determination unit 80 can be realized by pro-
grams, which are stored in the storage unit 54, being
executed by the computation unit 52.

The detection unit 72 detects, on the basis of images and
the like acquired by the cameras 307, 30»7, 30/, and 30#¢, etc.,

at least one possible parking position 82 1n which the vehicle
10 1s capable of being parked. The possible parking posi-
tions 82 detected by the detection unit 72 can be displayed
on the touch panel 40 of the navigation device 16, for
example. FIG. 3 1s a diagram conceptually illustrating an
example ol a portion of an 1mage displayed on a display
screen. As shown i FIG. 3, an overhead view image
including the vehicle (driver’s own vehicle) 10 can be
displayed on the display screen of the touch panel 40. As
shown 1 FIG. 3, for example, other vehicles 11 are parked
in three parking spaces from among five total parking
spaces. Other vehicles 11 are not parked in two of the
parking spaces from among the five total parking spaces.
The detection unit 72 can detect, as possible parking posi-
tions 82, the parking spaces in which other vehicles 11 are
not parked. Moreover, such an overhead view 1image can be
generated, for example, by appropriately using the above-
described sensor group 14. The target parking position 84
can be selected by the user from among the possible parking
positions 82 displayed on the touch panel 40. For example,
the target parking position 84 can be selected by the user
touching any one of the possible parking positions 82
displayed on the touch panel 40. Moreover, although an
exemplary case has been described herein 1n which the target
parking position 84 1s selected by the user, the present
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6

invention 1s not limited to this feature. The target parking
position 84 may be automatically selected by the control unit
76.

The operation determination unit 74 can determine the
content of operations performed by the user on the operation
input unit 38. Further, the operation determination unit 74
can determine whether or not an operation over a prolonged
time period has been performed by the user on the operation
input unit 38. The operation over a prolonged time period 1s
defined as an operation 1n which the operation imput unit 38
1s continuously maintained 1n a predetermined state for a
first threshold time period (threshold time period) or greater.
The first threshold time period, for example, may be a time
pertod on the order of 3 seconds, however, the present
invention 1s not limited to this feature. Moreover, a second
threshold time period for the purpose of determining
whether or not the operation input unit 38 has been set to a
certain shift position 1s sufliciently shorter than the first
threshold time period for the purpose of determiming
whether or not the operation over a prolonged time period
has been performed.

After the target parking position 84 has been selected, 1n
the case that the operation mput unit 38 1s continuously
maintained in the D range 39D or the R range 39R over the
first threshold time period or greater, or stated otherwise, 1n
the case that the operation over a prolonged time period 1s
performed by the user, the control unit 76 carries out the
following control. More specifically, in such a case, the
control unit 76 initiates movement of the vehicle 10 into the
target parking position 84.

The threshold time setting unit 78 sets the first threshold
time period for the purpose of determining whether or not
the operation over a prolonged time period has been per-
formed. The first threshold time period may be fixed, or may
be changed in accordance with an amount of time that has
clapsed from the time at which the possible parking posi-
tions 82 are detected. The following action may be under-
taken, for example, 1n the case that the first threshold time
period for the purpose of determining whether or not the
operation over a prolonged time period has been performed
1s changed 1n accordance with the amount of time that has
clapsed from the time at which the possible parking posi-
tions 82 are detected. More specifically, the first threshold
time period may be made longer as the amount of time that
has elapsed from the time at which the possible parking
positions 82 are detected becomes longer.

The obstacle determination unmt 80 determines whether or
not an obstacle 86 that 1s capable of coming into contact with
the vehicle 10 exists. In the case that the obstacle determi-
nation unit 80 determines that an obstacle 86 that 1s capable
of coming into contact with the vehicle 10 exists, the control
unit 76 mterrupts movement of the vehicle 10 into the target
parking position 84. After movement of the vehicle 10 into
the target parking position 84 has been interrupted, the
control unit 76 restarts movement of the vehicle 10 into the
target parking position 84 on the basis of the user having
performed the operation over a prolonged time period on the
operation nput unit 38.

The EPS system 20 includes a steering angle sensor 60, a
torque sensor 62, an EPS motor 64, a resolver 635, and an
EPS ECU (EPS electronic control unit) 66.

The steering angle sensor 60 detects a steering angle Ost
of the steering wheel 68. The torque sensor 62 detects a
torque TQ applied to the steering wheel 68.

The EPS motor 64 applies a driving force or a reaction
force to a steering column 70 connected to the steering
wheel 68, thereby enabling assistance of operations of the
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steering wheel 68 by the driver, and automated steering at
the time of the parking control. The resolver 65 detects an
angle of rotation Om of the EPS motor 64.

The EPS ECU 66 administers an overall control of the
EPS system 20. The EPS ECU 66 i1s equipped with an
input/output unit (not shown), a computation unit (not
shown), and a storage unit (not shown).

The commumnication unit (wireless communication unit)
22 enables wireless communications with a later-described
communication terminal 90 (see FIGS. 6 and 7). The control
unit 76 1s capable of carrying out communications with the
communication terminal 90 via the communication unit 22.

In the parking control that 1s performed by the parking
control device 12 according to the present embodiment,
there are included a target parking position setting control
(target setting control), and an automated steering control.
The target setting control 1s a control for setting the target
parking position 84 for the vehicle 10. The automated
steering control 1s a control for automatically operating the
steering wheel 68 1n a manner so that the vehicle 10 reaches
the target parking position 84. Automated operation of the
steering wheel 68 i1s performed by the EPS ECU 66 con-
trolling the EPS motor 64.

The driving force control system 24 1s equipped with a
drive ECU 25. The driving force control system 24 executes
a driving force control for the vehicle 10. The drive ECU 235
controls the driving force of the vehicle 10 by controlling a
non-illustrated engine or the like on the basis of operations
performed by the user on a non-illustrated accelerator pedal.
The driving force control for the vehicle 10 may also be
performed automatically.

The braking force control system 26 1s equipped with a
brake ECU 27. The braking force control system 26 executes
a braking force control for the vehicle 10. The brake ECU 27
controls the braking force of the vehicle 10 by controlling a
non-illustrated brake mechanism or the like on the basis of
operations performed by the user on a non-illustrated brake
pedal. The braking force control for the vehicle 10 may also
be performed automatically.

FIG. 4 1s a flowchart showing operations of the parking
control device according to the present embodiment.

In step S1, the control unit 76 determines whether or not
a parking control mnitiation condition has been satisfied. As
the parking control initiation condition, there may be cited,
for example, a condition that a parking control start button
(not shown) which 1s displayed on the touch panel 40 of the
navigation device 16 has been pressed by the user. More-
over, the parking control initiation condition may be a
condition that the vehicle speed V has fallen below a
predetermined vehicle speed threshold. In the case that the
parking control initiation condition has been satisfied (YES
in step S1), the process transitions to step S2. In the case that
the parking control imitiation condition has not been satistied
(NO 1n step S1), then step S1 1s executed again after the
clapse of a predetermined time period.

In step S2, the detection unmit 72 detects at least one
possible parking position (possible parking frame) 82 in
which the vehicle 10 1s capable of being parked. The parking
control ECU 18 carries out a control 1n a manner so that the
detected possible parking positions 82 are displayed on the
touch panel 40 of the navigation device 16. Thereaiter, the
process transitions to step S3.

In step S3, the target parking position 84 1s selected from
among the possible parking positions 82. The target parking
position 84 can be selected by the user touching any one of
the possible parking positions 82 displayed on the touch
panel 40. Moreover, although an exemplary case has been
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described herein in which the target parking position 84 is
selected by the user, the present invention 1s not limited to
this feature. The target parking position 84 may be auto-
matically selected by the control unit 76. Thereatter, the
process transitions to step S4.

In step S4, a determination 1s made by the operation
determination unit 74 as to whether or not the operation over
a prolonged time period has been performed by the user on
the operation input unit 38. In the case that the parking
process can be mitiated by causing forward movement of the
vehicle 10, a determination 1s made by the operation deter-
mination unit 74 as to whether or not the operation input unit
38 has been continuously maintained, for example, 1n the D
range 39D over the first threshold time period or greater.
Moreover, whether or not the parking process can be 1niti-
ated by causing forward movement of the vehicle 10 can be
determined by the control unit 76 on the basis of the current
position of the vehicle 10 and the target parking position 84.
In the case that the parking process can be initiated by
causing rearward movement of the vehicle 10, a determina-
tion 1s made by the operation determination unit 74 as to
whether or not the operation mmput unit 38 has been con-
tinuously maintained, for example, 1n the R range 39R over
the first threshold time period or greater. Moreover, whether
or not the parking process can be initiated by causing
rearward movement of the vehicle 10 can be determined by
the control unit 76 on the basis of the current position of the
vehicle 10 and the target parking position 84. In the case that
the above-described operation over a prolonged time period
1s performed (YES 1n step S4), the process transitions to step
S5. On the other hand, in the case that the above-described
operation over a prolonged time period has not been per-
formed (NO 1n step S4), the process transitions to step S8.
Moreover, the first threshold time period may be changed 1n
accordance with the amount of time that has elapsed from
the time at which the possible parking positions 82 are
detected. For example, the first threshold time period may be
made longer as the amount of time that has elapsed from the
time at which the possible parking positions 82 are detected
becomes longer. In the case that the amount of time that has
clapsed from the time at which the possible parking posi-
tions 82 are detected becomes longer, it 1s frequently the
case that the user does not desire for the parking control to
be executed. By making the first threshold time period
longer 1n accordance with the amount of time that has
clapsed from the time at which the possible parking posi-
tions 82 are detected, it 1s possible to prevent a situation in
which the parking control 1s performed 1n spite of the fact
that the user does not desire for the parking control to be
executed.

In step S5, the control unit 76 1nitiates movement of the
vehicle 10 into the target parking position 84. More specifi-
cally, the control unit 76 executes an automated steering
control so as to automatically operate the steering wheel 68
in a manner so that the vehicle 10 reaches the target parking
position 84. Operations of the accelerator pedal (not shown)
and the brake pedal (not shown) are performed by the user.
Moreover, 1n this instance, although an exemplary case has
been described in which operations of driving and braking
the vehicle 10 are performed by the user, the present
invention 1s not limited to this feature. Controls for driving
and braking the vehicle 10 may also be performed automati-
cally. Automated operation of the steering wheel 68 1is
performed by the EPS ECU 66 controlling the EPS motor
64. Moreover, prior to mnitiation of movement of the vehicle
10 1nto the target parking position 84, a notification may be
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1ssued to a passenger concerning initiation of movement of
the vehicle 10. Thereatter, the process transitions to step S6.

In step S6, the obstacle determination unit 80 determines
whether or not an obstacle 86 (see FIG. 3) that 1s capable of
coming 1nto contact with the vehicle 10 exists. In the case
that the obstacle determination unit 80 determines that an
obstacle 86 that 1s capable of coming into contact with the
vehicle 10 exists (YES 1n step S6), the control unit 76
interrupts movement of the vehicle 10 into the target parking
position 84. In this case, the process transitions to step S9.
In the case that the obstacle determination unit 80 has not
determined that an obstacle 86 that 1s capable of coming into
contact with the vehicle 10 exists (NO i step S6), the
control unit 76 continues moving the vehicle 10 into the
target parking position 84.

In step S7, the control unit 76 determines whether or not
the vehicle 10 has reached the target parking position 84. In
the case that the vehicle 10 has reached the target parking
position 84 (YES in step S7), the control unit 76 terminates
the parking control. In the case that the vehicle 10 has not
reached the target parking position 84 (NO 1n step S7), the
process returns to step S6, and the parking control 1s
continued.

In step S8, the operation determination unit 74 determines
whether or not an operation has been performed by the user
on the operation input unit 38. In step S8, a determination 1s
made as to whether or not an operation for a relatively short
time period has been performed on the operation mnput unit
38, instead of a continuous operation over the first threshold
time period or greater that 1s determined to be the operation
over a prolonged time period. More specifically, the opera-
tion determination unit 74 determines whether or not an
operation on the operation mput unit 38 has been performed
over the second threshold time period or greater which 1s
suiliciently shorter than the first threshold time period. In the
case that such an operation on the operation input unit 38 has
been performed (YES 1n step S8), the control unit 76
terminates the parking control. On the other hand, 1n the case
that such an operation on the operation mnput unit 38 has not
been performed (NO 1n step S8), the process returns to step
S4.

In step S9, the control unit 76 1ssues a notification for
prompting the user to stop the vehicle 10. In accordance with
such a notification, the brake pedal 1s operated by the user
and the vehicle 10 1s stopped. Moreover, 1n this instance,
although an exemplary case has been described in which the
operation of braking the vehicle 10 1s performed by the user,
the present mvention 1s not limited to this feature. The
control for braking the vehicle 10 may also be performed
automatically. Thereafter, the control unit 76 carries out a
control 1n a manner so that a predetermined message 1s
notified to the user. In order to 1ssue such a notification of the
message, the speaker 42 may be used, or the display screen
of the touch panel 40 may be used. The concerned message
1s a message for notifying the user that the parking control
will be restarted 1f the operation over a prolonged time
period 1s performed on the operation mnput unit 38. There-
after, the process transitions to step S10.

In step S10, the operation determination unit 74 deter-
mines whether or not an operation over a prolonged time
period has been performed by the user on the operation input
unit 38. As noted previously, the operation over a prolonged
time period 1s defined as an operation 1n which the operation
input unit 38 1s continuously maintained 1n a predetermined
state over the first threshold time period or greater. More
specifically, as described above, the operation over a pro-
longed time period 1s an operation in which the operation
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input unit 38 1s continuously maintained in the D range (first
shift position) 39D or the R range (second shift position)

39R over the first threshold time period or greater. In the
case that such an operation over a prolonged time period 1s
performed (YES 1n step S10), the process transitions to step
S11. On the other hand, 1n the case that such an operation
over a prolonged time period has not been performed (NO
in step S10), the control unit 76 terminates the parking
control.

In step S11, the control unit 76 performs a control 1 a
manner so that movement of the vehicle 10 1s restarted.
Operations of the accelerator pedal and the brake pedal are
performed by the user. Moreover, 1n this instance, although
an exemplary case has been described in which operations of
driving and braking the vehicle 10 are performed by the user,
the present invention 1s not limited to this feature. Controls
for drniving and braking the vehicle 10 may also be per-
formed automatically. Therealter, the process transitions to
step S56.

In the foregoing manner, the parking control according to
the present embodiment 1s executed.

In this manner, according to the present embodiment, after
the target parking position 84 has been selected from among
the possible parking positions 82, movement of the vehicle
10 into the target parking position 84 1s mnitiated on the basis
of the user having performed the operation over a prolonged
time period on the operation input unit 38. According to the
present embodiment, since the operation over a prolonged
time period may be performed on the operation mput unit
38, it 1s possible to provide a parking control device 1n which
operability 1s favorable. Since there 1s no need to provide,
separately from the operation input unit 38, an operating
means for the purpose of istructing that the vehicle 10 be
moved 1nto the target parking position 84, it 1s possible to
contribute to a reduction in costs or the like according to the
present embodiment.

First Modification

A parking control device, a parking control method, a
vehicle, and a computer readable non-transitory recording
medium 1n which a program 1s stored according to a first
modification of the present embodiment will be described
with reference to FIG. 5. FIG. 5 1s a diagram showing an
example of the operation mput unit according to the present
modification.

In the parking control device according to the present
modification, the operation mnput unit 38 is constituted by a
shift switch.

As shown 1n FIG. 3, the operation input unit 38 according
to the present modification 1s a shift switch. The operation
input unit 38 1s equipped with a D button (first button) 88D
for causing forward movement of the vehicle 10, and an R
button (second button) 88R for causing rearward movement
of the vehicle 10. The operation input unit 38 1s further
equipped with an L button 88L, an N button 88N, and a P
button 88P.

In the present modification, the operation over a pro-
longed time period 1s pressing the D button 88D or the R
button 88R over a prolonged time period.

In the foregoing manner, the operation mput unit 38 may
be constituted by the shift switch. According to the present
modification, since the D button 88D or the R button 88R
may be pressed over a prolonged time period, it 1s possible
to provide the parking control device 12 1n which operability
1s favorable. In the present modification as well, since there
1s no need to provide, separately from the operation 1mput
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unit 38, an operating means for the purpose of instructing
that the vehicle 10 be moved 1nto the target parking position
84, 1t 1s possible to contribute to a reduction in costs or the

like.

Second Modification

A parking control device according to a second modifi-
cation of the present embodiment will be described with
retference to FIGS. 6 and 7. FIG. 6 1s a diagram showing an
example of a communication terminal used in the present
modification. FIG. 7 1s a block diagram showing an example
of the commumnication terminal used in the present modifi-
cation.

In the present modification, parking of the vehicle 10 can
be instructed using the communication terminal 90 which 1s
capable of communicating with the control umt 76 via the
communication umt 22. According to the present modifica-
tion, a touch panel 92 provided in the commumication
terminal 90 1s capable of functioning as an operation input
unit 93.

The communication terminal 90, for example, 15 a mobile
communication terminal equipped with a telephone func-
tion. Such a communication terminal 90 1s referred to as a
smart phone. Moreover, the communication terminal 90 1s
not limited to being a smart phone. The communication
terminal 90 may be a communication terminal, for example,
a remote controller or the like, which 1s not equipped with
a telephone function.

The communication terminal 90 1s equipped with a com-
munication unit 96, a computation unit 98, the touch panel
92, and a storage unit 104. The computation unit 98 com-
prises an operation determination unit 100 and a control unit
102. The operation determination unit 100 and the control
unit 102 can be realized by programs, which are stored 1n the
storage unit 104, being executed by the computation unit 98.
As described previously, the touch panel 92 1s capable of
functioning as the operation input unit 93.

On the display screen of the touch panel 92, for example,
a button for causing forward movement of the vehicle 10,
1.e., a forward movement button 94D can be displayed.
Further, on the display screen of the touch panel 92, a button
for causing rearward movement of the vehicle 10, 1.e., a
rearward movement button 94R can be displayed.

The operation determination unit 100 determines whether
or not the user has performed the operation over a prolonged
time period on the forward movement button 94D or the
rearward movement button 94R that are displayed on the
display screen of the touch panel 92. In the present modi-
fication, the operation over a prolonged time period 1is
pressing the forward movement button 94D or the rearward
movement button 94R over a prolonged time period.

Operations of the parking control device according to the
present modification will be described with reference to
FIG. 4.

In step S1, the control unit 76 determines whether or not
a parking control mnitiation condition has been satisfied. As
the parking control mitiation condition, there may be cited,
for example, a condition that a parking control start button
(not shown) which 1s displayed on the touch panel 92 has
been pressed by the user. In the case that the parking control
initiation condition has been satisfied (YES 1n step S1), the
process transitions to step S2. In the case that the parking
control mitiation condition has not been satistied (NO 1n step
S1), then step S1 1s executed again after the elapse of a
predetermined time period.
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In step S2, the detection unmit 72 detects at least one
possible parking position 82 1n which the vehicle 10 1s
capable of being parked. The control unit 76 performs a
control 1n a manner so that information indicative of the
possible parking positions 82 is transmitted via the commu-
nication unit 22. At this time, the control unit 76 also
transmits, via the communication umt 22, information
indicative of the current position of the vehicle 10. The
control unit 102 receives the information indicative of the
possible parking positions 82 via the communication unit
06. At this time, the control unit 102 also receives, via the
communication unit 96, the information indicative of the
current position of the vehicle 10. In addition, the control
umt 102 performs a control in a manner so that the infor-
mation indicative of the possible parking positions 82 1s
displayed on the display screen of the touch panel 92.
Thereatter, the process transitions to step S3.

In step S3, the target parking position 84 1s selected from
among the possible parking positions 82. The target parking
position 84 (see FIG. 3) can be selected by the user touching
any one of the possible parking positions 82 (see FIG. 3)
displayed on the display screen of the touch panel 92.
Moreover, although an exemplary case has been described
herein 1n which the target parking position 84 1s selected by
the user, the present invention 1s not limited to this feature.
The target parking position 84 may be automatically
selected by the control unit 76 or the control unit 102.
Thereatter, the process transitions to step S4.

In step S4, a determination 1s made by the operation
determination unit 100 as to whether or not the operation
over a prolonged time period has been performed by the user
on the operation input unit 93. In the case that the parking
process can be mitiated by causing forward movement of the
vehicle 10, a determination 1s made by the operation deter-
mination unit 100 as to whether or not the forward move-
ment button 94D has been continuously pressed by the user
over the first threshold time period or greater. Moreover,
whether or not the parking process can be mmitiated by
causing forward movement of the vehicle 10 can be deter-
mined by the control unit 102 on the basis of the current
position of the vehicle 10 and the target parking position 84.
In the case that the parking process can be initiated by
causing rearward movement of the vehicle 10, a determina-
tion 1s made by the operation determination unit 100 as to
whether or not the rearward movement button 94R has been
continuously pressed by the user over the first threshold time
period or greater. Moreover, whether or not the parking
process can be mitiated by causing rearward movement of
the vehicle 10 can be determined by the control unit 102 on
the basis of the current position of the vehicle 10 and the
target parking position 84. In the case that the above-
described operation over a prolonged time period 1s per-
tformed (YES 1n step S4), the process transitions to step S5.
On the other hand, in the case that the above-described
operation over a prolonged time period has not been per-
formed (NO 1n step S4), the process transitions to step S8.

In step S5, the control unit 76 carries out a control so as
to 1mitiate movement of the vehicle 10 into the target parking
position 84. According to the present modification, the
driving control, the braking control, and the steering control
of the vehicle 10 are performed automatically. Thereafter,
the process transitions to step S6.

In step S6, the obstacle determination unit 80 determines
whether or not an obstacle 86 (see FIG. 3) that 1s capable of
coming 1nto contact with the vehicle 10 exists. In the case
that the obstacle determination unit 80 determines that an
obstacle 86 that 1s capable of coming 1nto contact with the
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vehicle 10 exists (YES 1n step S6), the control unit 76
interrupts movement of the vehicle 10 into the target parking
position 84. In this case, the process transitions to step S9.
In the case that the obstacle determination unit 80 has not
determined that an obstacle 86 that i1s capable of coming into
contact with the vehicle 10 exists (NO 1n step S6), the
control unit 76 continues moving the vehicle 10 into the
target parking position 84.

In step S7, the control unit 76 determines whether or not
the vehicle 10 has reached the target parking position 84. In
the case that the vehicle 10 has reached the target parking
position 84 (YES 1n step S7), the control unit 76 terminates
the parking control. In the case that the vehicle 10 has not
reached the target parking position 84 (NO i step S7), the
process returns to step S6, and the parking control 1s
continued.

In step S8, the operation determination unit 100 deter-
mines whether or not an operation has been performed by
the user on the operation mput unit 93 that 1s constituted by
the communication terminal 90. In step S8, a determination
1s made as to whether or not an operation for a relatively
short time period has been performed on the operation 1nput
unit 93, instead of a continuous operation over the first
threshold time period or greater that 1s determined to be the
operation over a prolonged time period. More specifically,
the operation determination unit 100 determines whether or
not an operation on the operation input unit 93 has been
performed over the second threshold time period or greater
which 1s sufliciently shorter than the first threshold time
period. In the case that such an operation on the operation
iput umt 93 has been performed (YES in step S8), the
control unit 76 terminates the parking control. On the other
hand, 1n the case that such an operation on the operation
input unit 93 has not been performed (NO 1n step S8), the
process returns to step S4.

In step S9, the control unit 76 performs a control 1n a
manner so that the vehicle 10 1s stopped. According to the
present modification, the braking control of the vehicle 10 1s
performed automatically. Thereafter, the control unit 76
transmits, via the communication unit 22, information indi-
cating that movement of the vehicle 10 into the target
parking position 84 has been interrupted. The control unit
102 receives the concerned information via the communi-
cation unit 96. The control umt 102 performs a control 1n a
manner so that a message indicating that movement of the
vehicle 10 into the target parking position 84 has been
interrupted 1s displayed on the display screen of the touch
panel 92. Further, the control unit 102 performs a control in
a manner so that a message for notifying the user that the
parking control can be restarted by performing the operation
over a prolonged time period on the operation input umt 93,
1s displayed on the touch panel 92. Thereafter, the process
transitions to step S10.

In step S10, the operation determination unit 100 deter-
mines whether or not an operation over a prolonged time
period has been performed by the user on the operation input
unit 93. In the present modification, the operation over a
prolonged time period 1s, as described above, pressing the
forward movement button 94D or the rearward movement
button 94R over a prolonged time period. The control unit
102 transmits information indicative of the determination
result by the operation determination unit 100 wvia the
communication unit 96. The concerned information 1s sup-
plied to the control umt 76 via the communication unit 22.
In the case that the above-described operation over a pro-
longed time period has been performed on the operation
input unit 93 (YES 1n step S10), the process transitions to
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step S11. On the other hand, 1n the case that the above-
described operation over a prolonged time period has not

been performed on the operation 1nput unit 93 (NO 1n step
S510), the control umt 76 terminates the parking control.

In step S11, the control unit 76 restarts movement of the
vehicle 10. The driving control, the braking control, and the
steering control of the vehicle 10 are performed automati-
cally. Thereatfter, the process transitions to step S6.

In the foregoing manner, the parking control according to
the present modification 1s executed.

In the manner described above, the operation input unit 93
may be constituted by the touch panel 92 that 1s displayed on
the communication terminal 90. According to the present
modification, since the forward movement button 94D or the
rearward movement button 94R may be pressed over a
prolonged time period, 1t 1s possible to provide the parking
control device 12 1n which operability 1s favorable.

Modified Embodiments

Although preferred embodiments of the present invention
have been described above, the present invention 1s not
limited to the above-described embodiments, and various
modifications can be made thereto without departing from
the essence and gist of the present invention.

For example, according to the above-described embodi-
ment, although an exemplary case has been described in
which the forward movement button 94D and the rearward
movement button 94R are displayed on the touch panel 92,
the present mvention 1s not limited to this feature. The
forward movement button 94D or the rearward movement
button 94R may be configured by a normal push button or
the like.

Further, according to the above-described embodiment,
an exemplary case has been described 1n which, 1n the case
that the parking process can be 1nitiated by causing forward
movement of the vehicle 10, movement of the vehicle 10 1s
initiated on the basis of the operation mput unit 38 being
continuously maintained 1n the D range 39D over the first
threshold time period or greater. However, the present
invention 1s not necessarily limited to this feature. Move-
ment of the vehicle 10 into the target parking position 84
may also be 1nitiated on the basis of the operation mnput unit
38 being continuously maintained in a range other than the
D range 39D over the first threshold time period or greater.

Further, according to the above-described embodiment,
an exemplary case has been described 1n which, 1n the case
that the parking process can be mnitiated by causing rearward
movement of the vehicle 10, movement of the vehicle 10 1s
initiated on the basis of the operation mput unit 38 being
continuously maintained in the R range 39R over the first
threshold time period or greater. However, the present
invention 1s not necessarily limited to this feature. Move-
ment of the vehicle 10 into the target parking position 84
may also be 1nitiated on the basis of the operation mput unit
38 being continuously maintained in a range other than the
R range 39R over the first threshold time period or greater.

Further, according to the above-described embodiment,
an exemplary case has been described 1n which, 1n the case
that the parking process can be 1nitiated by causing forward
movement of the vehicle 10, movement of the vehicle 10 1s
initiated on the basis of the D button 88D being continuously
pressed over the first threshold time period or greater.
However, the present invention 1s not necessarily limited to
this feature. Movement of the vehicle 10 into the target
parking position 84 may also be initiated on the basis of a
button other than the D button 88D from among the buttons
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provided on the operation input unit 38 being continuously
pressed over the first threshold time period or greater.

Further, according to the above-described embodiment,
an exemplary case has been described 1n which, 1n the case
that the parking process can be initiated by causing rearward
movement of the vehicle 10, movement of the vehicle 10 1s
initiated on the basis of the R button 88R being continuously
pressed over the first threshold time period or greater.
However, the present invention 1s not necessarily limited to
this feature. Movement of the vehicle 10 into the target
parking position 84 may also be initiated on the basis of a
button other than the R button 88R from among the buttons
provided on the operation mnput unit 38 being continuously
pressed over the first threshold time period or greater.

Further, according to the above-described embodiment,
an exemplary case has been described 1n which, 1n the case
that the parking process can be mitiated by causing forward
movement of the vehicle 10, movement of the vehicle 10 1s
initiated on the basis of the forward movement button 94D
being continuously pressed over the first threshold time
period or greater. However, the present invention 1s not
necessarily limited to this feature. Movement of the vehicle
10 into the target parking position 84 may also be 1nitiated
on the basis of a button other than the forward movement
button 94D from among the buttons provided on the opera-
tion mput unit 93 being continuously pressed over the first
threshold time period or greater.

Further, according to the above-described embodiment,
an exemplary case has been described 1n which, 1n the case
that the parking process can be initiated by causing rearward
movement of the vehicle 10, movement of the vehicle 10 1s
initiated on the basis of the rearward movement button 94R
being continuously pressed over the first threshold time
period or greater. However, the present invention 1s not
necessarily limited to this feature. Movement of the vehicle
10 into the target parking position 84 may also be initiated
on the basis of a button other than the rearward movement
button 94R from among the buttons provided on the opera-
tion 1mmput unit 93 being continuously pressed over the first
threshold time period or greater.

Summarizing the embodiments described above, the fol-
lowing features and advantages are realized.

The parking control device (12) includes the detection
unit (72) configured to detect at least one possible parking
position (82) in which the vehicle (10) 1s capable of being
parked, and the control unmit (76) configured to, after a target
parking position (84) has been selected from among the
possible parking positions, initiate movement of the vehicle
into the target parking position on the basis of an operation
over a prolonged time period having been performed by the
user, the operation over the prolonged time period being an
operation in which the operation mput unit (38) 1s continu-
ously maintained 1n a predetermined state over a threshold
time period or greater, the operation mput unit being used at
least when switching between forward movement and rear-
ward movement of the vehicle. In accordance with such a
configuration, since the operation over the prolonged time
period may be performed on the operation 1nput unit, 1t 1s
possible to provide a parking control device i which
operability 1s favorable. Further, in accordance with such a
configuration, since there 1s no need to provide, separately
from the operation mput unit, an operating means for the
purpose ol instructing that the vehicle be moved into the
target parking position, 1t 1s possible to contribute to a
reduction 1n costs or the like.

The operation 1mput unit may be a shift lever comprising
at least the shift position (39D, 39R) for causing forward
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movement or rearward movement of the vehicle, and con-
figured to be automatically returned to the neutral position
(39X), and the operation over the prolonged time period may
be an operation of continuously maintaiming the shift lever
at the shift position over the threshold time period or greater.
In accordance with such a configuration, the shift lever can
be used to 1nstruct movement of the vehicle into the target
parking position.

The operation mput umt may be a shift switch that
comprises at least the button (88D, 88R) configured to cause
forward movement or rearward movement of the vehicle,
and the operation over the prolonged time period may be
pressing the button over the prolonged time period. In
accordance with such a configuration, since the button may
be pressed over the prolonged time period, 1t 1s possible to
provide a parking control device in which operability 1s
favorable. In accordance with such a configuration, the shiit
switch can be used to mstruct movement of the vehicle into
the target parking position.

The operation mput unit may be provided 1n the commu-
nication terminal (90) configured to communicate with the
control umit via the communication unit (22) provided 1n the
vehicle, and may comprise at least the button (94D, 94R)
configured to cause forward movement or rearward move-
ment of the vehicle, and the operation over the prolonged
time period may be pressing the button over the prolonged
time period. In accordance with such a configuration, the
communication terminal can be used to mstruct movement
of the vehicle into the target parking position.

The communication terminal may comprise the display
unit (92), and the button may be displayed on the display
unit. In accordance with such a configuration, it 1s possible
to provide a parking control device 1n which operability 1s
more favorable.

The threshold time setting unit (78) configured to set the
threshold time period may further be included, and the
threshold time setting unit may be configured to change the
t
t

areshold time period 1n accordance with an amount of time
nat has elapsed from the time at which the possible parking
positions are detected. In accordance with such a configu-
ration, 1t 1s possible to reliably prevent a situation 1n which
the parking control 1s performed in spite of the fact that the
user does not desire for the parking control to be executed.

There may further be included the notification unit (42)
configured to, before movement of the vehicle into the target
parking position 1s initiated, 1ssue a noftification to the
passenger concerning initiation ol movement of the vehicle.
In accordance with such a configuration, the parking control
can be carried out without causing the user to experience a
sense of discomifort.

There may further be included the obstacle determination
unit (80) configured to determine whether or not an obstacle
that 1s capable of coming into contact with the vehicle exists.
The control unit may be configured to interrupt movement of
the vehicle into the target parking position in the case that
the obstacle determination unit has determined that an
obstacle that 1s capable of coming into contact with the
vehicle exists, and may be configured to, after movement of
the vehicle into the target parking position has been inter-
rupted, restart movement of the vehicle into the target
parking position on the basis of the operation over the
prolonged time period having been performed by the user on
the operation 1nput unit. In accordance with such a configu-
ration, 1t 1s possible to prevent the parking control from
being carried out again from the start.

The vehicle (10) includes the above-described parking
control device.
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The parking control method comprises a step (step S2) of
detecting at least one possible parking position 1 which a
vehicle 1s capable of being parked, and a step (step S5) of,
alter a target parking position has been selected from among
the possible parking positions, mitiating movement of the
vehicle into the target parking position on the basis of an
operation over a prolonged time period having been per-
formed by the user, the operation over the prolonged time
period being an operation 1n which the operation input unit
1s continuously maintained 1n a predetermined state over a
threshold time period or greater, the operation mput unit
being used at least when switching between forward move-
ment and rearward movement of the vehicle.

In a computer readable non-transitory recording medium,
a program 1s stored for executing in a computer a step of
detecting at least one possible parking position 1 which a
vehicle 1s capable of being parked, and a step of, after a
target parking position has been selected from among the
possible parking positions, initiating movement of the
vehicle into the target parking position on the basis of an
operation over a prolonged time period having been per-
formed by the user, the operation over the prolonged time
period being an operation 1n which the operation input unit
1s continuously maintained 1n a predetermined state over a
threshold time period or greater, the operation mput unit
being used at least when switching between forward move-
ment and rearward movement of the vehicle.

In a computer readable non-transitory recording medium,
a program 1s stored for executing in a computer a step of
displaying, on a display unit, a button configured to cause
forward movement or rearward movement of a vehicle, a
step of determining whether or not the button has been
continuously pressed by a user over a threshold time period
or greater, and a step of, after a target parking position has
been selected from among at least one possible parking
position 1 which the vehicle 1s capable of being parked,
initiating movement of the vehicle into the target parking
position on the basis of the button being continuously
pressed by the user over the threshold time period or greater.

What 1s claimed 1s:

1. A parking control device, comprising:

a detection unit configured to detect at least one possible
parking position in which a vehicle 1s capable of being
parked; and

a control unit configured to, after a target parking position
has been selected from among the possible parking
positions, mnitiate movement of the vehicle into the
target parking position on a basis of an operation over
a prolonged time period having been performed by a
user, the operation over the prolonged time period
being an operation 1 which an operation mmput unit 1s
continuously maintained 1n a predetermined state over
a first threshold time period or greater, the operation
input unit being used at least when switching between
forward movement and rearward movement of the
vehicle, wherein

an operation with respect to the operation mput unit 1s
determined to be performed in a case where the opera-
tion on the operation mput unit 1s performed over a
second threshold time period, the first threshold time
period being greater than the second threshold time
period.

2. The parking control device according to claim 1,

wherein:

the operation input unit 1s a shift lever comprising at least
a shift position for causing forward movement or
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rearward movement of the vehicle, and configured to
be automatically returned to a neutral position; and

the operation over the prolonged time period 1s an opera-
tion of continuously maintaining the shift lever at the
shift position over first the threshold time period or
greater.

3. The parking control device according to claim 1,
wherein:

the operation input unit 1s a shift switch comprising at
least a button configured to cause forward movement or
rearward movement of the vehicle; and

the operation over the prolonged time period 1s pressing
the button over the prolonged time period.

4. The parking control device according to claim 1,

wherein:

the operation input unit 1s provided 1n a communication
terminal configured to communicate with the control
unit via a communication unit provided in the vehicle,
and comprises at least a button configured to cause
forward movement or rearward movement of the
vehicle; and

the operation over the prolonged time period 1s pressing
the button over the prolonged time period.

5. The parking control device according to claim 4,

wherein:

the communication terminal comprises a display unit; and

the button 1s displayed on the display uniat.

6. The parking control device according to claim 1, further
comprising a first threshold time setting unit configured to
set the first threshold time period,
wherein the first threshold time setting unit 1s configured

to change the first threshold time period 1n accordance

with an amount of time that has elapsed from a time at
which the possible parking positions are detected.

7. The parking control device according to claim 1, further
comprising a notification unit configured to, before move-
ment of the vehicle into the target parking position 1s
initiated, i1ssue a notification to a passenger concerning
initiation of movement of the vehicle.

8. The parking control device according to claim 1, further
comprising an obstacle determination umt configured to
determine whether or not an obstacle that 1s capable of
coming 1nto contact with the vehicle exists,

wherein the control unit 1s configured to interrupt move-
ment of the vehicle mto the target parking position in
a case that the obstacle determination unit has deter-
mined that the obstacle that 1s capable of coming nto
contact with the vehicle exists, and 1s configured to,
after movement of the vehicle into the target parking
position has been interrupted, restart movement of the
vehicle into the target parking position on a basis of the
operation over the prolonged time period having been
performed by the user on the operation mmput unit.

9. A vehicle comprising a parking control device, the

parking control device comprising:

a detection unit configured to detect at least one possible
parking position in which a vehicle 1s capable of being
parked; and

a control unit configured to, after a target parking position
has been selected from among the possible parking
positions, mnitiate movement of the vehicle into the
target parking position on a basis of an operation over
a prolonged time period having been performed by a
user, the operation over the prolonged time period
being an operation 1n which an operation input unit 1s
continuously maintained 1n a predetermined state over
a first threshold time period or greater, the operation
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input unit being used at least when switching between
forward movement and rearward movement of the
vehicle, wherein

20

tion on a basis of an operation over a prolonged time
period having been performed by a user, the operation
over the prolonged time period being an operation 1n

an operation with respect to the operation mput unit 1s
determined to be performed in a case where the opera- 5
tion on the operation mmput unit 1s performed over a
second threshold time period, the first threshold time
period being greater than the second threshold time
period.

10. A parking control method, comprising: 10

a step ol detecting at least one possible parking position
in which a vehicle 1s capable of being parked; and

a step of, alter a target parking position has been selected
from among the possible parking positions, 1nitiating
movement of the vehicle into the target parking posi- 15
tion on a basis of an operation over a prolonged time
period having been performed by a user, the operation
over the prolonged time period being an operation 1n
which an operation input unit 1s continuously main-
tamned 1 a predetermined state over a first threshold 20
time period or greater, the operation mmput unit being
used at least when switching between forward move-
ment and rearward movement of the vehicle, wherein

an operation with respect to the operation mput unit 1s
determined to be performed in a case where the opera- 25
tion on the operation mput unit 1s performed over a
second threshold time period, the first threshold time
period being greater than the second threshold time
period.

11. A computer readable non-transitory recording medium 30

in which a program 1s stored for executing in a computer:

a step ol detecting at least one possible parking position
in which a vehicle 1s capable of being parked; and

a step of, after a target parking position has been selected
from among the possible parking positions, 1nitiating 35
movement of the vehicle into the target parking posi- I T

which an operation mput unit 1s continuously main-
tamned 1n a predetermined state over a first threshold
time period or greater, the operation mmput unit being
used at least when switching between forward move-
ment and rearward movement of the vehicle, wherein
an operation with respect to the operation mput umt 1s
determined to be performed in a case where the opera-
tion on the operation input umt i1s performed over a
second threshold time period, the first threshold time

period being greater than the second threshold time
period.

12. A computer readable non-transitory recording medium

in which a program 1s stored for executing in a computer:

a step of displaying, on a display unit, a button configured
to cause forward movement or rearward movement of
a vehicle;

a step of determining whether or not the button has been
continuously pressed by a user over a first threshold
time period or greater; and

a step of, alter a target parking position has been selected
from among at least one possible parking position 1n
which the vehicle 1s capable of being parked, initiating
movement of the vehicle into the target parking posi-
tion on a basis of the button being continuously pressed
by

the user over the first threshold time period or greater
wherein an operation with respect to the button 1is
determined to be performed 1n a case where the button
1s pressed over a second threshold time period, the first
threshold time period being greater than the second
threshold time period.
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